The past few years have witnessed the publication of several large-scale reviews of the effectiveness, or otherwise, of early intervention programmes for disadvantaged children that have aimed to give them a better start in life (e.g., Arnold & Doctoroff, 2003; Blair & Wahlsten, 2002; Campbell, Pungello, Miller-Johnson, Burchinal, & Ramey, 2001; Gorey, 2001) . As indicated by such reviews, lack of consensus on this important matter probably reflects the sheer diversity of such programmes. Approaches to early intervention differ on numerous dimensions, including starting age of participants, duration, relative attention to cognitive versus social/emotional development, and breadth of focus (Blok, Fukkink, Gebhardt, & Leseman, 2005) .
Home-based compensatory education programmes for disadvantaged preschoolers have achieved notable successes in developing children's emergent literacy and numeracy (review by Brooks-Gunn & Markman, 2005 ). An important question in relation to such initiatives, however, is whether their focus should really be on academic skills. Teachers report that children's ability to exert self-control is the most significant determinant of the ease with which they make the transition to formal schooling (Rimm-Kaufman, Pianta, & Cox, 2000) , suggesting that the aim of early intervention should not so much be to impart knowledge but to develop the self-regulatory skills that children need to adapt successfully to the classroom (Blair, 2002; Brooks-Gunn, 2003; Duncan, Claessens etal., 2007; Mezzacappa, 2004; Noble, Tottenham, & Casey, 2005; Riggs, Jahromi, Razza, DUlworth-Bart, & Mueller, 2006) . The construct of self-regulation encompasses a range of capabilities but there is consensus that it subsumes both cognitive and affective components. Whereas the cognitive aspects of self-regulation include the ability to sustain attention to independent goal-directed activity and resist interference from competing external and internal sources (i.e., inhibitory control or executive attention), affective self-regulation represents the capacity to manage positive and negative emotions and to respond effectively in situations that are motivationally significant (Mezzacappa, 2004; Zelazo, Qu, & Müller, 2005) .
Two recent studies examined directly the contribution of self-regvilatory skills to the academic achievements of young children. In the first study, Blair and Razza (2007) assessed a large sample of children from low-SES families on measures of effortftil control (i.e., self-regulation of affect and social behaviour), inhibitory control (i.e., suppressing a pre-potent response Ln an affectively neutral task), attention shifting (i.e., shifting cognitive set in an object grouping task), and theory of mind as gauged by the understanding of false belief, with results being compared to teacher ratings of participants' attainments in mathematics, phonemic awareness, and letter knowledge at age 5-6 years. Analyses revealed unique, positive associations between inhibitory control and all three domains of academic ability, even after controlling for verbal abuity and fiuid intelligence, suggesting that preschool executive functioning may be fundamental to both problem solving and knowledge acquisition. Additional contributions of teacher-reported effortful control to both mathematics and letter knowledge, and of theory of mind to letter knowledge, were seen as reflecting an infiuence of interpersonal skills on children's early school progress. In the second study, Duncan, Claessens etal. (2007) performed a meta-analysis of six large-scale, longitudinal studies of academic progress in disadvantaged children that assessed the relative importance of self-regulation and academic skills measured at the time of school entry. Although it was academic knowledge in kindergarten, particularly in the realm of mathematics, that best-predicted subsequent school success, measures of attentionrelated cognitive self-regulation were found to make an additional, unique contribution to academic outcomes. Against expectations, however, there was no strong impact of either emotional self-regulation or social skills on children's reading or mathematics achievements.
Enhancing children's cognitive self-regulation through intervention
Evidence that cognitive self-regulation plays an important role in children's school progress begs the question of what measures might be taken to foster the relevant skills in at-risk populations, such as children from low^-income families. Importantly, it has been argued that executive functions such as inhibitory control represent capacities of the prefrontal cortex that are not only distinct from general intelligence but more amenable to nurture (Blair, 2006) . First, the protracted period of postnatal maturation shown by the prefrontal regions of the brain seems likely to increase the chances of environmental influences on executive functions (Farah et al, 2006) . Second, the existence of a neural network integrating areas of the prefrontal cortex with the areas of the limbic system suggests a mechanism by which development of executive functions may be affected adversely by stressful life experiences (Blair, 2006; Mezzacappa, 2004) . Consistent with such proposals, impairments of cognitive processes among disadvantaged children are felt most acutely in the domains of executive functioning and language, with lesser disparities between low-and mid-/high-SES groups in visual cognition, visuospatial processing, and incidental memory (Noble, Norman, & Farah, 2005) .
While empirical evidence regarding the plasticity of executive functioning is limited, at least for typically developing children, it has been reported that inhibitory skills can be enhanced via speciflc training (Dowsett & Livesey, 2000; Rueda, Rothbart, McCandliss, Saccamatmo, & Posner, 2005) . Moreover, the observation that bilingual children outperform monolingual children on tests of inhibitory control adds weight to the suggestion that greater experience of selecting between competing responses during early childhood leads to more rapid maturation of executive functions (Bialystok, 1999) . Recently, Diamond, Barnett, Thomas, and Munro (2007) demonstrated benefits to children's cognitive control from participating in a preschool programme (Tools of the Mind) inspired by Vygotsky's views about the emergence of self-regulation during early childhood. According to Vygotsky (1978) , young children initially require extensive direction from more competent others to control their behaviour and only gradually learn to take responsibility for their own actions by internalizing skills that are conveyed through social interactions (i.e., routines, symbolic systems, and values known as cultural tools'), particularly skills that can be verbally coded. In the Tools of the Mind programme, therefore, teachers engage children in activities designed to promote internalized language and attention skills, such as interactive dramatic play and social activities that employ symbol systems as cues for appropriate responding. Importantly, Diamond et al found that children who took part subsequently showed better performance on tests of executive functioning (jointly requiring inhibitory control, working memory, and cognitive flexibility) than did children who followed a standard preschool curriculum with the same academic content as Tools but lacking the emphasis on self-regulation.
Vygotskian notions regarding the importance of the social environment to children's emerging powers of self-regulation are consistent with evidence of positive correlations between maternal scaffolding and children's cognitive development. For example, Landry et al (2002) reported that mothers' verbal scaffolding of their children's learning at age three years predicted both short-term memory and language skills at age four years and executive functioning at age 6 years (gauged in terms of search retrieval in a spatial reversal task and independent goal-directed play). They suggested several ways in which scaffolding might foster executive functioning, such as supporting immature attention skills, teaching task persistence, and facilitating the emergence of inner speech. They nevertheless pointed out the need to evaluate directly the impact of the home environment on the development of children's executive skills using intervention studies (see also Ford, 2006 ).
Let's Play in Tandem
In this paper, we describe the outcomes of a parent-delivered compensatory education programme for socio-economically disadvantaged preschoolers living in Wales, United Kingdom. Our programme. Let's Play in Tandem, was funded by the Sure Start initiative and in line with its objectives (Glass, 1999) had the specific aim of developing participants' school readiness. Importantly, we evaluated the effectiveness of the programme not just for children's academic performance but for prominent markers of their cognitive development, including cognitive self-regulation. We, therefore, sought to determine w^hether involving low-SES parents in the education of their preschoolers might benefit children in ways that go beyond their acquisition of academic knowledge.
Let's Play in Tandem was inspired by an earlier intervention programme along similar lines (Ford, Evans, & McDougaU, 2003) , which w^e extended in both scope and duration. In the present case, children entered the programme around the time of their third birthday and continued for 12 months. During this time, they participated in educational activities in partnership with their mothers that were intended to develop pre-reading skills (e.g., phonological awareness, perceptual discrimination), basic numerical skills (e.g., understanding of size and quantity, counting to 10), and general knowledge. All activities took the form of enjoyable games that were designed to elicit sustained one-on-one verbal interactions, a joint focus of attention, and scaffolding of the children's learning. In accordance with the definition of scaffolding provided by Wood, Bruner, and Ross (1976) , mothers' role in such activities was therefore to provide children with prompts, demonstrations, instructions, and encouragement to complete the tasks.
Recipients of the intervention were compared with a control group on three sets of post-intervention measures: (1) measures of academic skills administered immediately following the intervention, (2) measures of cognitive ability administered 4 months later upon entry to Reception class, and (3) measures of school readiness provided upon entry to Reception class by the children's teachers. Our measures of cognitive ability included tests of inhibitory control, short-term memory, receptive vocabulary, and theory of mind as gauged by the understanding of false belief. As reviewed earlier, evidence linking the growth of children's executive functioning with maternal scaffolding has emerged in correlation studies but has not yet been sought in intervention studies. Given our programme's emphasis on complex verbal interactions and scaffolding as a means of developing participants' knowledge and academic skills, we therefore deemed it important to look for evidence of benefits to their cognitive selfregulation as assessed by tests of inhibitory control. Our inclusion of the remaining measures of cognitive development was motivated by evidence linking compensatory education with benefits to children's vocabulary development (review by Duncan, Ludwig, & Magnuson, 2007) , scaffolding with benefits to short-term memory skills (Landry et al., 2002) , and social experience in general with acquisition of a theory of mind (Peterson & Siegal, 1995) .
Our second major goal in evaluating the intervention was to inform the debate concerning the relative importance of entry-level academic knowledge and cognitive self-regulation to school readiness. School readiness was rated by the Reception class teachers in terms of children's emergent literacy and numeracy, as well as their general adaptation to the classroom environment in terms of listening, responding, and personal/social skills. Our predictors included the post-intervention measures of academic and cognitive development. Based on the findings of Duncan, Claessens etal. (2007) and Blair and Razza (2007) , we anticipated that academic knowledge, inhibitory control, and understanding of false belief would all make important contributions to academic performance in Reception class. Extending both earlier investigations, we investigated which academic and cognitive variables were the best predictors of children's general adaptation to school.
Method

Participants
The participants were 60 young chüdren, comprising an intervention group and a control group (16 boys and 14 girls in each case) that were matched on a number of important variables (see Procedure section for details). The intervention group had a mean age of a 37.0 months at the start of the intervention, 50.6 months at the time of the first post-intervention assessment, and 54.6 months at the time of the second postintervention assessment (SD = 4.3). The control group had a mean age of 36.7 months at the start of the intervention, 50.3 months at the time of the first post-intervention assessment, and 54.3 months at the time of the second post-intervention assessment CSD = 4.0). Participants were recruited from districts identified by the local education authority as having markers of severe social and economic deprivation. Approximately, half the children's families were headed by young, single mothers and the majority were surviving on unemployment or sickness benefits. In 85% of the families, the primary caregiver had left school at or before the age of 16 years. Most families lived on council estates and ethnicity comprised approximately 90% White and 10% Asian. All children came from homes in w^hich English was the primary spoken language.
Materials
The materials were a selection of educational toys and children's storybooks (commercially available) and paper-based activities (devised and generated by the researchers). The activities were intended to enhance children's vocabulary and general knowledge, pre-reading skills, and numerical skills. Activities in the first category encouraged parents to recognize and respond to opportunities for children's learning in the course of everyday life (e.g., helping children to complete a simple jigsaw puzzle, recalling and discussing events together, playing snap, and visiting the library) and were largely based on activities from the widely used Peers Early Education Partnership (Evangelou, Brooks, & Smith, 2007) . Pre-reading and numerical activities aimed to practice skills argued in the literature to underpin the development of literacy and numeracy, such as phonological awareness and understanding of quantity. Pre-reading activities included reciting nursery rhymes, engaging in perceptual discrimination (e.g., same/different judgments, searching for hidden shapes and objects in pictures), and analysing the sounds of words (e.g., singing songs, and judging whether depicted objects had rhyming names). Numerical activities were designed to teach children concepts about amounts and size, to develop counting skills and recognition of written numerals, and to link children's concepts about quantity with the number system. Such activities made use of play dough, building-blocks, size sorters, nursery rhymes involving number sequences, foUow-the-leader games, and paper-based games (e.g., helping a toy frog to jump across a numbered sequence of lily pads, arranging a dolls' tea party and ensuring an equal division of utensils and food items).
All activities were accompanied by concise written instructions in plain language. Given low levels of literacy among the children's primary caregivers, we made it a priority to demonstrate the activities during the home visits. Activities were presented to children in the guise of 'games' and typically required verbal guidance and prompts from the adult, for example, 'Watch me and see how I do it', 'It's best to start with the corners', and 'You only need to count each one once'. It was emphasized to caregivers that the activities were intended to be fun, to stimulate conversation and discussion, and to be accompanied by plenty of praise.
Procedure
Recruitment of partidpants
Initially, head teachers of our targeted schools provided us with contact details for children on the enrolment lists for entry to half-time nursery class and letters were despatched to the children's families that briefly described the project and advised we would be contacting them by phone to discuss it further. Following the phone calls, families that expressed interest in hearing more about the project and in which the child was presently being looked after at home by their mother were visited by the project workers (about 60% of the families). During these visits it was explained that we were conducting a research study, in conjunction with Sure Start, investigating ways that parents could help to prepare their children for formal schooling. It was made clear at this initial meeting that families who agreed to participate would be randomly assigned to one of two groups, the first being offered the 12-month programme and the second taking the form of a no-intervention comparison group.' The nature of the proposed project was outlined, examples of the games were presented, and reassurance was provided about the levels of support families could expect to receive if they were selected for the intervention. Eor interested families, a ftirther home visit was arranged during which the project worker assessed children using four subscales of the Schedule of Growing Skills (SGS II; Bellman, Langam, & Aukett, 1997), namely, manipulative skills, hearing and language skills, speech and language skills, and self-care skills. Two children whose SGS profile was suggestive of developmental delay (i.e., a score indicating a developmental level more than 8 months below chronological age on one or more subscales; Bellman etal, 1997) were excluded from our sample and, in line with Sure Start's policy, referred to an appropriate agency (e.g., hearing assessment, speech therapy). Additionally, the primary caregiver was interviewed to ascertain basic demographic information such as highest level of education and current occupation.
The final sample represented two cohorts that entered the programme 1 year apart. On both occasions, most families who consented to a home visit also expressed willingness to participate in the intervention and thus assignment to the intervention was decided by a lottery conducted by the university researchers. In carrying out the lottery, families were grouped according to child's age and gender, intended school, highest level of education of the primary caregiver, and whether the family had any paid employment. Six families assigned to the intervention condition failed to complete the programme due to moving out of the area, producing a final sample of 30 children that participated in the post-intervention assessments. Of 37 control children available to us at the time of the post-intervention assessments, 30 children were selected for testing ' Due to our project's small budget, we were unable to provide the intervention to more than 18 families per year Families assigned to the control group could not have been included in our programme due to insufficient resources.
that represented the best match to the intervention group in terms of age and gender, school attended, highest level of education of the primary earegiver, and family income.
For the duration of the intervention and subsequent assessments, all participants in the intervention and control groups w^ere classmates in the same half-time nursery groups at our targeted schools where they followed the prescribed curriculum for pre-statutory Foundation Phase education in Wales. Whereas the schools were aware that the intervention was taking place and had provided permission for its evaluation to be carried out on their premises, they were not informed about which children were involved.
The intervention
Families not chosen for the intervention were encouraged to attend other Sure Start services operating in their area such as play groups and the mobile toy library. Families chosen for the intervention were assigned to a project worker and invited to commence the programme. Each week, they received a pack containing three activities, one designed to promote vocabulary and general knowledge, one designed to develop prereading skills, and one designed to develop numerical skills. Activities in the second and third categories vs^ere designed to last about 20 min whereas activities in the first category could take longer, with families being requested to engage in each of the activities at least once and preferably more often. The project workers visited each family once a week, for between 90 and 120 min, to deliver and demonstrate new activities and to answer questions. Breaks from the intervention were permitted as needed to accommodate holidays and other disruptions to the families' routines. As for our earlier study (Ford et al., 2003) , we made concerted efforts to bolster parents' motivation for the programme with regular newsletters and invitations to participate in Sure Start social events, as well by asking them to record their experiences with the activities in a diary. The diary entries were used as a basis for discussing children's progress with the activities with the project workers and for highlighting any difficulties that needed to be addressed.
The intervention was delivered in four stages, each lasting 10 weeks, and was designed such that activities became more advanced as children progressed from one stage to the next. Activities carried out during Stage 1 included familiarizing the children with simple nursery rhymes and songs (pre-reading), using play dough to illustrate the meaning of 'big' versus 'small', and 'more' versus less' (numerical), and playing such activity rhymes as 'head, shoulders, knees, and toes' (knowledge). Activities carried out during Stage 4 included playing phonological 'I Spy' and teaching children to write their name (pre-reading), counting, and number recognition (numerical), making a toy with specially provided materials and asking children to recount a recently experienced, novel event (knowledge). There were several activities in all categories that involved the mother in reading a picture book to the child and engaging them in discussion about its content. By the end of the programme, children had been exposed to a variety of books and more than 20 nursery, activity, and counting rhymes. They had received extensive practice in counting to 10 and recognizing the numerals 1-5, naming basic colours and shapes, describing aspects of size and quantity (e.g., longer, shorter, wider, and narrower), and judging 'same' versus 'different'. They had also been exposed to numerous activities designed to build vocabulary relevant to discussing and recalling such everyday events as visiting the library, posting a letter, helping with shopping, and preparing a meal.
The impact of the intervention was first evaluated during the final weeks of half-time nursery class, by which time all participants in the intervention group had completed the programme. Testing was carried out individually in secluded locations at the children's schools (e.g., the library, school assembly hall) by three research assistants employed specifically for data collection w^ho were unaware of which children had received the intervention. Tests were typically administered in a single session lasting about 30 min unless children were unwilling to complete them, in which case testing was discontinued and resumed at a more favourable time in order to produce a complete data set. The tests were designed to assess children's skills in the domains targeted by our intervention, that is, general knowledge (i.e., knowledge of name and address, ability to identify colours), pre-reading skills (i.e., rhyme detection, non-word repetition, perceptual discrimination, and letter recognition), and numerical skills (i.e., judgments about size, length and quantity, number recognition, counting small sets of objects, and free counting). Most tests used attractive pictures and all were presented in the form of games (see Appendix A for further details).
Second post-intervention assessment
During the first term of Reception class, approximately 4 months after their initial postintervention assessment, children's academic and social skills were evaluated by their teachers using the Four Counties Foundation Phase Profile. This instrument is administered as standard practice to all children in their first year of full-time schooling in Wales and is intended to provide a baseline against which to monitor individual academic development over the early school years (see Appendix B).
Additionally, research assistants who were blind to group membership assessed children for receptive vocabulary using the British Picture Vocabulary Scale (BPVS 2nd ed.; Dunn, Dunn, Whetton, & Burley, 1997) , verbal short-term memory using the Digits Forward subtest of the British Ability Scales (Elliott, 1996) , inhibitory control, and theory of mind. Tests of inhibitory control were selected from Carlson and Moses (2001) and comprised the Day/Night test, the Bear/Dragon test, the Whisper test (adapted for British children), and the Dimensional Change Card Sort. Whereas the processing requirements of such tests have been construed in different ways in the literature (review^ by Garon, Bryson, & Smith, 2008 ) the measures we used were argued by Carlson and Moses (2001) to confront children with the challenge of inhibiting a salient response in favour of a less salient response. Theory-of-mind tests were designed to gauge understanding of false belief and had been identified in the literature as tests that children typically begin to pass between the ages of 4 and 5 years. They comprised the Sally-Ann test (Baron-Cohen, Leslie, & Frith, 1985) , the deceptive-box test (both 'own' and 'other' false belief; Perner, Leekam, & Wimmer, 1987) , and Linda's false belief test (Riggs & Simpson, 2005) . Testing was carried out on an individual basis in relatively quiet areas of the children's schools, in random order of test administration, using as many sessions as necessary to obtain a complete data set.
Results
In evaluating the programme, we compared the performance of the intervention and control groups on three sets of measures: (1) the Schedule of Growing Skills administered prior to the intervention, (2) the measures of academic ability administered immediately following the intervention, and (3) the measures of cognitive ability and teachers' ratings of school readiness obtained upon children's entry to Reception class. To determine the best predictors of children's school readiness, we conducted regression analyses that used the seven domains of teachers' ratings as dependent variables and the measures of entry-level academic skills and cognitive ability as independent variables.
Pre-intervention assessment
Independent-samples t tests w^ere used to compare the performance of the intervention group and the control group on the individual subscales of the Schedule of Growing Skills. These analyses revealed no reliable group difference in developmental age Table 1 shows group means of attainments on the measures of academic ability in nursery, expressed as percent accuracy. Results for all measures were converted to z values and averaged to produce composite scores for knowledge, pre-reading skills, and numerical skills. A series of independent-samples t tests indicated that the intervention group outperformed the comparison group in all domains (knowledge: i(58) = 4.02; pre-reading skills: i(58) = 5.18; numerical skills: i(58) = 3.23; allp < .01 two-tail). Table 3 shows group means of accuracy on the tests of cognitive ability. Results for the tests of inhibitory control were converted to z values and averaged to produce a composite inhibition score for each participant. An independent-samples t test applied to the composite scores revealed that inhibitory control was reliably greater in the intervention group than the control group (i(58) = 4.49, p < .01 two-tail). Results for the theory-of-mind tests were summed to produce a total false-belief score for each participant. Applied to the total scores, an independent-samples t test found no reliable difference between the group means (i(58) = 1.25, p > .05 two-tail). Analysis of the BPVS data revealed a significantly higher mean age-equivalent score in the intervention group than the control group (i(58) = 2.72, p < .05 two-tail). However, the groups failed to differ reliably in their age-equivalent scores on the Digits Forward test (i(58) = .07, p > .05 two-taU).
Predictors of school readiness
Initially, partial correlations were calculated to determine the extent of shared variance between the predictor variables after holding constant the influence of chronological age and group membership. These analyses revealed robust, positive associations between vocabulary and inhibitory control (partial r = .48), vocabulary and theory of mind (partial r = .45), inhibitory control and theory of mind (partial r = .49), and inhibitory control and short-term memory (partial r = .56; p < .05, two-tail). Given the ftirther existence of numerous positive correlations between the cognitive and academic measures, simultaneous-entry regression analyses were carried out to examine their unique associations. The dependent variables were knowledge, pre-reading skills, and numerical skills, and the independent variables were age, group membership, vocabulary, inhibitory control, theory of mind, and short-term memory. When knowledge was the dependent variable, the overall regression model was significant Note. Vocabulary = BPVS age-equivalent score in months, short-term memory = digits forwards ageequivalent score in months, DCCS = Dimensional Change Card Sort. Inhibitory control maximum possible scores: DCCS = 3, Whisper = 2, Day/Night = 16, Bear/Dragon = 15, Theory-of-mind tests maximum possible score = I.
(R^ = .559,7^(6,53)= 11.21,/) < .01) and showed a unique contribution of inhibitory control to the explained variance (ß = 0.421, t= 2.56, p < .05). When pre-reading skills were the dependent variable, the overall model was significant (R^ = .633, F(6, 53) = 15.24, p < .01), and showed unique contributions of group membership (ß = 0.282, Í = 2.47), inhibitory control (ß = 0.317, í = 2.11), and theory of mind (ß = 0.251, t= 2.04) to the explained variance (allp values <.O5). When numerical skills were the dependent variable, the overall model was significant {R^ = .375, F((>, 53) = 5.29,p < .01), but none of the predictors made a unique contribution to the explained variance (all j5 values > .05).
To determine which predictors, if any, contributed unique variance to teachers' ratings, two sets of nested hierarchical regression analyses were conducted. In both cases, the dependent variables were the seven dimensions of school readiness estimated by the teachers. For the first set of analyses, the independent variables were (1) chronological age and group membership entered on the first step, (2) entry-level academic skills entered on the second step (i.e., pre-reading skills, numerical skills, and know^ledge), and (3) the measures of cognitive ability entered on the third step (i.e., BPVS age-equivalent scores, inhibitory control, theory of mind, and digits forward ageequivalent scores). For the second set of analyses, we reversed the order of entry of the academic and cognitive variables in the second and third steps. Prior to conducting the regression analyses, all predictor and dependent variables were inspected for kurtosis and skew (Tabachnick & Fidell, 2007) and •were found to show distributions that were reasonably normal (i.e. absolute z values <3.3). Table 4 shows, for each dependent variable, the R^, AR^, overall F, and F change values associated with each step of the initial regressions together with any predictors that made a unique contribution to the explained variance (i.e., p < .05). As can be seen, entry-level academic skills related meaningfully to teachers' ratings of emergent literacy and numeracy, with pre-reading skills predicting attainments in reading and writing, and numerical skills predicting attainments in number. Of the cognitive variables, the best predictors of teachers' ratings were inhibitory control (making a unique contribution to the explained variance in five of seven domains) and short-term memory (making a unique contribution to the variance in three of seven domains). Vocabulary as assessed by the BPVS did not emerge a reliable predictor in any domain, whereas theory of mind showed a reliable and negative association with responding. Although prior academic capabilities were less prominent than cognitive capabilities in the final regression models, numerical skuls nevertheless accounted for a unique portion of the explained variance in the domains of listening/communication, responding, and number. Reversing the order of entry of the academic and cognitive variables showed that inclusion of the measures of cognitive ability in the second step produced a significant A/?^ in the domains of listening/communication (F change (4,53) = 7.70), responding (P change (4,53)= 11.06), reading (P change (4,53)= 11.46), number (P change (4,53) = 3.60), mathematics (P change (4,53) = 4.49), and personal/social skills (f change (4,53) = 6.45). When the measures of academic skills in nursery were added in the third step, AR^ was significant for responding (/ =• change (3, 50) = 2.98), reading (P change (3,50) = 3.61), and number (P change (3, 50) = 9.03).
Discussion
We have reported here the findings of an intensive compensatory education programme for economically disadvantaged children that took place over a period of 12 months prior to their entry to Reception class at age 4 years. Results indicated that we achieved our aim of enhancing children's preparedness for full-time education. Soon after completing the programme, the intervention group outperformed a matched control group on measures of general knowledge, pre-reading skills, and numerical skills. When rated 4 months later for their baseline attainments upon entry to Reception class, the intervention group w^ere judged by their teachers as showing a greater degree of school readiness across a range of domains. These findings confirm those of previous research showing impressive short-term effects of early intervention for children at risk of educational failure (review by Arnold & Doctoroff, 2003) . Moreover, they indicate that the benefits conferred by the intervention were clearly discernible to the children's teachers.
In relation to the cognitive developmental measures, the intervention group also achieved superior outcomes on measures of receptive vocabulary and inhibitory control. Results for the BPVS indicated that vocabulary development among the intervention group was both nearly commensurate with chronological age and, on average, 8 months in advance of the control group. In terms of inhibitory control, the intervention group surpassed the control group on a battery of tests that required them to withhold a salient verbal or motor response in favour of a less salient verbal or motor response. Our findings in relation to language concur with many previous studies showing delayed acquisition of receptive vocabulary among children from low SFS backgrounds, as well as significant vocabulary growth among those who participate in intensive compensatory education programmes (e.g. Fvangelou et al., 2007 ; review by Duncan, Ludwig etal, 2007) . Outcomes of the indices of inhibitory control confirm and extend a fiedgling body of evidence that has implicated environmental influences on young children's developing capacity to resolve interference between competing responses, including dedicated executive-function training studies (e.g. Dowsett & Livesey, 2000; Rueda et al, 2005) and centre-based preschool programmes that are designed to develop children's cognitive self-regulation through a combination of attention-skills training and interactive socio-dramatic play (Diamond et al., 2007) . While we cannot exclude the possibility that our groups differed in inhibitory control prior to the intervention, this seems unlikely given our random allocation of participants to either the intervention or control condition. Moreover, there was no evidence of reliable group differences in our initial screening measure (i.e., the SGS) or on the subsequent measures of short-term memory and theory of mind.
The present findings are consistent with the suggestion that maternal scaffolding is a driving force in the development of children's executive functioning (e.g., Landry et al., 2002) . Activities delivered to the intervention group were designed to elicit prolonged bouts of concentration on the part of the children and the maintenance of a joint focus of attention with the adult teacher. Many of the academic exercises also involved extensive verbal guidance that typically encouraged children to pause and consider a variety of potential courses of action before responding. Superior conflict inhibition among the intervention group could thus reflect the extensive practice they had in sustaining attention to a cognitively demanding task and the opportunities they encountered for developing internalized language to support strategic, rule-governed behaviour. Notions about the importance of internalized language to children's growing ability to regulate their behaviour can explain the present observation of a unique, positive association between receptive vocabulary and inhibitory control, consistent with the findings of many previous studies (review by Barkley, 1997) . They also accord with the outcomes of microgenetic research (e.g., Winsler, Diaz, & Montero, 1997) and with longitudinal evidence that early verbal ability continues to predict later development of executive functions after holding constant the effects of initial executive capabilities (Hughes & Ensor, 2007) .
On the other hand, it must be acknowledged that the intervention group might have benefited from improved mothering in general rather than scaffolding in particular. While we did not strive to improve the affective aspects of mothers' care for their young children it nevertheless seems plausible that our intervention promoted good mother/child relations and, consequently, a reduction in confrontation and stress within the family Previous research has linked parental warmth, stimulation, and responsiveness with improved regulation of the hypothalamic-pituitary-adrenal axis and its end-product cortisol (Gunnar & Donzella, 2002) . Because cortisol exerts an important influence on the development of the medial and dorsolateral prefrontal regions of the brain, it has been suggested that stressftil life-events and poor parenting during early childhood might interfere with the development of executive ftinctioning (Blair, 2006; Mezzacappa, 2004) . Consistent with this proposal, children from low SES families have been found to show raised basal cortisol levels and diminished selective attention relative to children from more affluent families (Lupien, King, Meaney, & McEwen, 2001) .
As discussed earlier, we looked for gains in short-term memory and theory of mind based on evidence that: (1) mothers' scaffolding when children are aged 3 years predicts short-term memory skills when they are aged 4 years (Landry et al, 2002) , and (2) the development of theory of mind is positively linked with conversational experience (Peterson & Siegal, 1995) . Group means of performance on the Digits Forward test were at age-appropriate levels, raising the possibility that the development of short-term memory capacity during early childhood is little affected by environmental variables. Consistent with our null findings, Martin-Rhee and Bialystok (2008) reported that bilingual 4-year-olds outperformed monolingual 4-year-olds on tests of inhibitory control but not on a test of forward Digit Span. In contrast, the negligible effect of the intervention on theory of mind might be considered surprising given its sizable benefits to both vocabulary and inhibitory control. Like many previous investigations, our observation of robust, positive correlations between children's performance on the false-belief tests and their language and inhibitory skills suggests a contribution of the latter variables to either the emergence or expression of theory of mind (review by Perner & Lang, 1999) . Such evidence implies that developmental gains in either language or inhibitory control should be matched by developmental gains in theory of mind, an hypothesis supported by demonstrations that training young children on executive tasks lead to improvements in their performance in false-belief tasks and vice versa (e.g. Kloo & Perner, 2003) .
Possibly, the transfer of training effects observed in previous studies might have stemmed from benefits to aspects of executive functioning that differed from those developed here. An alternative conclusion is that other criteria important to the development of theory of mind, such as relevant social experience, were not met by the intervention. Environmental bootstrapping for theory of mind might be highly specific to certain kinds of inputs, for example, social interactions that expose children to mental-state language coupled with direct references to causality (Meins et al., 2002; Slaughter, Peterson, & Mackintosh, 2007) . Whereas our intervention aimed to increase the amount of verbal communication between children and their primary caregivers, it did not seek specifically to foster conversations of this type. Similar dissociation between theory of mind and inhibitory control was reported by Sabbagh, Xu, Carlson, Moses, and Lee (2006) in a cross-cultural study. They found that Chinese children outperformed North American children on tests of cognitive inhibition but performed equivalently to North American children on tests of the understanding of false belief. Because inhibitory control and theory of mind were nevertheless positively correlated in the Chinese sample, Sabbagh et al. proposed that superior inhibition makes it easier for children to capitalize on those social experiences that are uniquely suited to developing their theory of mind.
Predictors of school readiness
The second major goal of our study was to evaluate the relative impact of entry-level academic skills and cognitive fimctioning on children's school readiness as estimated by their Reception class teachers. Hierarchical regression analyses revealed that both academic and cognitive variables were important to teachers' perceptions of children's adjustment to formal learning. When the measures of cognitive ability were included last, they added significantly to the explained variance in all domains of the teachers' ratings except number. When the measures of academic ability were included last, they added significantly to the explained variance in the domains of responding, reading, and number. As gauged by the final regression models, teachers' ratings reflected in large measure children's performance on the tests of inhibitory control, with outcomes on these tests making a unique, positive contribution to the explained variance in listening/communication, responding, reading, mathematics, and personal/social skills. Although verbal ability and theory of mind were not uniquely advantageous to children's attainments in any domain, short-term memory was reliably and positively associated with ratings of Ustening/communication, reading, and mathematics. Of the measures of academic ability, only numerical skills emerged as an important predictor of school readiness in their own right, showing reliable, unique associations with ratings of Ustening/communication, responding, and number. This latter finding mimics that of Duncan, Claessens et al. (2007) , who reported that early numerical capabilities outweighed early reading-related capabilities as predictors of children's later school progress.
Several previous studies have documented positive associations between children's inhibitory and academic skills (Blair & Razza; Bull & Scerif, 2001; Duncan, Claessens et al., 2007; Espy et al., 2004) , although only one of these (Espy et al., 2004) involved participants as young as those tested here. Similarly, the present study has extended to 4-year-olds a growing body of evidence linking verbal short-term memory with reading (Wadsworth, DeFries, Fulker, Olson, & Pennington, 1995) and mathematical capabüities (Swanson & Kim, 2007) . In relation to inhibitory control, Blair and Razza (2007) speculated that superior inhibition might support both acquisition and manipulation of knowledge. In their study, for example, inhibitory control showed unique associations with emergent literacy as estimated by letter recognition and phonemic awareness. Because teacher ratings of reading ability in the present study pertained primarily to children's interest and confidence in handling books, the relevance of inhibitory control to such ratings might reflect the need to resist distraction when learning generally about written materials. In accord with Blair and Razza's findings, inhibitory control was also uniquely correlated with Nursery measures of pre-reading skill that focused on children's ability to make perceptual and phonological discriminations and to identify letters.
Extending previous research, teachers' ratings of listening/communication, responding, and personal/social skills enabled us to demonstrate that inhibitory control is a salient dimension of individual differences underlying children's general adaptation to the classroom environment. Given that inhibitory control was a reliable predictor of outcomes on all three dimensions, children's capacity for resisting distraction would appear fundamental to their ability to sit still, focus their attention on the teacher, and heed his or her instructions, all qualities that are likely to be vital to school readiness (Blair, 2002; Duncan, Claessens et al, 2007; Riggs et al, 2006) . The ftirther contribution of short-term memory to children's listening and communication could thus refiect a heavy dependency of such behaviours on effective processing of multiple environmental inputs. Whereas it could be argued that teachers' ratings of such behaviours were contaminated by their impressions of children's academic expertise, other findings suggest that they differentiated successfully between academic and nonacademic domains. When entered after the measures of cognitive ability, entry-level academic capabilities made a significant contribution to the explained variance only in the domains of responding, reading, and number. When entered beforehand, they related meaningfully to teachers' ratings, specifically, such that pre-reading skills emerged as a reliable predictor of reading and writing, whereas numerical skills emerged as a reliable predictor of number.
Although superior theory-of-mind capabilities were not shown to benefit the academic aspects of children's school readiness, this may reflect the young age of our participants. For example, theory of mind might assume prominence as a predictor of children's school performance in later grades due to an increasing emphasis on working effectively in groups. Notably, theory of mind was positively linked with nursery prereading skills, even after controlling for the remaining predictor variables, a finding in accord with Blair and Razza's (2007) observation of a unique contribution of theory of mind to letter knowledge in 5-to 6-year-olds. Theory of mind might be important to the acquisition of reading-related skills because experiences of reading during early childhood are primarily social experiences. Our failure to find a positive association between theory of mind and children's general classroom behaviour may indicate that the latter measures were too broad. For example, teachers supplied a composite score to express children's capacity for independent self-care and success at interacting cooperatively with their peers, raising the possibility that theory-of-mind performance might have predicted peer relations had it been graded in isolation. On the other hand, it might be un-wise to assume that individual differences in theory of mind in young children relate to their school adjustment in any straightforward way. An unexpected outcome of our regression analyses was the discovery of a significant, negative association between children's theory-of-mind skills and teachers' ratings of their willingness to respond to questions and other prompts. Whereas this finding contradicts research highlighting positive links between theory of mind and social behaviour, there are at least some precedents for supposing that a well developed theory of mind might be disadvantageous in some aspects of children's educational experience. It has been reported that children's understanding of minds at age 40 months is negatively associated with their initial perceptions of school at age five years (Dunn, 1995) and positively associated with sensitivity to criticism from teachers and other authority figures (Cutting & Dunn, 2002; Dunn, 1995) . Additionally, it appears that superior theory of mind is a risk factor for selfworth problems in children who are harshly parented (Cahill, Deater-Deckard, Pike, & Hughes, 2006) . Any one of these factors could account for our finding that children who performed well on the theory-of-mind battery were relatively poor at complying with teachers' requests for verbal answers and other public displays of their knowledge.
Future research
In this paper, w^e have described a comprehensive, multifaceted early intervention programme that clearly benefited its recipients. Whereas there is ample documentation regarding the benefits of compensatory education for children's language and academic skuls, our data provide important new information about the potential of such programmes to improve children's cognitive self-regulation in ways that enhance their school readiness.
Future studies could compare the consequences of the various kinds of parenting behaviours encouraged by our intervention as a means of identifying those that are most influential in developing children's self-regulation (e.g., reading to the child, conversing with the child, providing academic instruction, etc.). By additionally measuring the general sensitivity and responsiveness of parental care, it might also be possible to distinguish between cognitive and affective sources of influence. Such studies would thus help to establish the value of involving parents in early intervention beyond efforts to foster children's executive functioning through either computer-based training (e.g. Rueda et al., 2005) or specially designed preschool programmes (e.g.. Tools of the Mind; Diamond eifl/., 2007) .
Another way forward would be to include pre-intervention assessments of our outcome measures. As well as strengthening the interpretation of any post-intervention group differences, such an approach would reveal whether pre-existing skills mediate the effectiveness of the programme. In our previous research, for example, we assessed children for pre-reading and numerical skills both before and after a short-term intervention carried out just prior to their entry to Reception class (Ford et al., 2003) . We found that BPVS scores obtained on the first occasion predicted gains on the academic measures, but only for the intervention group and only for aspects of phonological processing. BPVS scores thus appeared to index children's ability to capitalize on training directed specifically at their phonological awareness.
Conclusions could be further strengthened by examining the long-term outcomes of our project. Numerous reviews have documented a declining impact of early compensatory education over time, suggesting that the continued adversity experienced by disadvantaged children may counteract the initial benefits of the intervention (Brooks-Gunn, 2003; Foster et al, 2005) . In line with this view, the consequence of continued intervention appears to be to combat progressive declines in IQ scores that are observed in untreated control groups (Gottleib & Blair, 2004) . Given evidence that supplementing centre-based progranames with a parenting component adds significantly to their effectiveness (Blok et al, 2005) , it is important to determine whether discontinuation of such home-based programmes as ours leads to similar 'fade out'. Even if the improvements to children's inhibitory control are not maintained, it is possible that providing an early boost in this respect has positive ramifications for later development, for example, as might be the case if inhibitory control underpins knowledge acquisition (Blair & Razza, 2007; Duncan, Claessens etal, 2007) . Moreover, home-based programmes could have a lasting beneficial impact on caregivers' motivation to assist their child academically (Ford et al, 2003) .
On a practical level, there is considerable scope for exploring alternative ways of carrying out the intervention. For example, replacing the home visits with group workshops or simply handing over the intervention materials to the mothers with an instruction manual would shed light on the importance of the project workers. In the present case, the chief project •worker was herself a single parent w^ho had grown up in the locality targeted by our study. Given the strong likelihood that these attributes made it easier for her to gain the trust of the mothers and thus to motivate them in carrying out the activities, it remains to be seen whether the intervention would be equally effective using more impersonal methods of delivery to the families.
Finally, it is imperative to extend the existing, small literature detailing the contributions of entry-level academic and cognitive abilities to children's progress during subsequent years of schooling (Blair & Razza, 2007; Duncan, Claessens etal, 2007) . Only a longitudinal approach will reveal whether there are valid grounds for instructing preschoolers in pre-reading and numerical skills, beyond efforts to improve their selfregulation. Given the dearth of knowledge in this field, more research on these important matters will not only inform education policy but help to guide the development of more targeted and cost effective interventions for children at risk of educational failure.
